New fifteen polymers were prepared by modification of polyvinyl alcohol; these polymers were prepared by two steps. The first step was included reaction 1 mole of poly vinyl alcohol with 1mole of adipoyl chloride to produce ester-acid chloride polymer .Second step was included reaction the produced polymer in step one with different amines to obtained new ester-amide polymers .Four of them were reacted with acid chloride (acetyl chloride and benzoyl chloride) in DMF to produces ester imide polymers in third step. All these polymers have different physical properties which may be used in different applications. The prepared polymers were characterized by FTIR, 1 HNMR spectroscopy, and by measuring their melting points, softing points, solubilities.
Introduction
Poly (vinyl alcohol) (PVA) is a watersoluble polyhydroxy polymer, because of it is non toxic, non cinogenic and bioadhesive, PVA has been used for various biomedical applications 1 . In additional to the biological activities PVA is used in practical applications because of its easy preparation, excellent chemical resistance, and physical properties. 2 PVA can be modified to ester polymers by many methods. Polyesters are one of the most versatile synthetic polymers. They are widely used commercially as fibers, plastics, and coatings 3, 4, 5 . They are heterochain macromolecules that possess carboxylate ester groups as integral components of their polymer backbones.
On the other hand polyamides represent a class of high performance usually formed by the reaction of diamines and diacylchloride. These polymers have found use in a wide variety of applications since they possess many desirable characteristics, such as good process ability, good mechanical properties, good thermal stability, and chemical resistance 6, 7 . Imide is a functional group consisting of two carbonyl groups bound to nitrogen. In chemical industry, many imides are monomers used to make polyimides. The imides most commonly used for this are based on aromatic dicarboxylic acids of moderately high molecular weight such imides contain a heterocyclic.
Aromatic polyimides are well accepted as high performance polymer materials for their excellent mechanical strength and high thermal stability and balanced mechanical and electric properties (8) (9) (10) (11) (12) . Therefore, it was thought to be of interest to combine two of the above-mentioned ester and amide or imide groups together in a polymeric framework to give new polymers which may be used in different application. In this research includes preparing of ester -acid chloride polymers through the reaction of acid chloride with polyvinyl alcohol, the produced polymers were modified to ester -amide by reaction with different amines to yield esteramide polymers. Then four of them; in third step; were reacted with acid chloride in DMF as a solvent to produce polyester imide As shown in scheme (1). (1mol.) of poly vinyl alcohol was placed in 20 ml DMF, bolt -head flask was provided with a reflux condenser and dropping funnel. The flask was cooled in ice and the (1mol.) of adipoyl chloride was introduced into the dropping funnel ,acotton wool (or calcium chloride )guard tube was insert into the mouth of the funnel .The adipoyl chloride was added drop wise (45mintes) to the polyvinyl alcohol with frequent shaking .The ice was removed and refluxed for 1\2 hr. The product was poured into the water, washed with a little sodium bicarbonate, washed with water then with ethanol and purified by dissolving it in DMSO and reprecipitating from ethanol.
2-Preparation of ester -amide polymers 14 (2a-k)
A mixture of ester -acid chloride polymer (0.1mol) and pure amine (0.1mol) in dimethyl formamide (DMF) 25 ml was refluxed for (8) (9) (10) (11) (12) hrs. The mixture was shaked with excess of dilute HCl to remove amine and its salts. The product was washed with 5-10ml of water, and the solid separated was filtered and purified by dissolving in suitable solvent (DMSO) and reprecipitating from another solvent such as (water, ethanol, acetone THF,CHCl 3 ).
3-preparation of poly [vinyl (N-phenyl substituted phenyl imidyl) a dipate] 15 (3a-c)
A mixture of poly [vinyl (N-Substituted phenyl )amido adipate] (0.02mole) and 0.004gm. sodium hydroxide was dissolve in 10ml DMF and Benzoyl chloride (0.02mole) was added in round flask provided with reflux condenser, then the mixture was refluxed for (6-8) hrs .The product was washed with water then with benzene and purified by dissolving the product by DMSO and reprecipitating from another solvent such as (acetone, THF , benzene). 16 .3j
4-preparation of poly [vinyl (N-n-propyl methyl imidyl) adipate] (6-10)
A mixture of poly [vinyl (N-n-propyl) amido adipate] (0.01mol) and acetyl chloride (0.01mol) in dimethyl formamide (DMF) 25ml was refluxed for 6hrs. After cooling the excess of solvent was removed under vacuum and the solid separated was filtered and purified by dissolving in suitable solvent (DMSO) and reprecipitating from another solvent ethanol.
Results and Discussion
The first included synthesis of polyesteracid chloride was achieved from reaction of (1 mole) poly vinyl alcohol with (1mole) adipoyl chloride in DMF Scheme (1) .
The FTIR spectrum of poly [vinyl(acid chloride) adipate] showed the absorption at 1700 cm 1 due to υ(C=O) ester group, 1730 cm 1 for carbonyl acid chloride υ(C=O), and 810 cm 1 due to υ(C-Cl). Poly ester-amides were prepared through the reaction of poly ester -acid chloride with different amine in same solvent. The structures of poly ester -amides (2a-k) were confirmed by physical properties which are listed in Table (1) . FTIR spectra showed the absorptions at region (3360-3433) cm 1 due to (N-H)group,(1735-1700) cm 1 for υ(C=O) ester,(1666-1604) cm 1 due to υ(C=O) amide, (1610-1500) cm 1 due to υ(C=C)aromatic, (3116-3000) cm 1 for υ(C-H aromatic), (2993-2761) cm 1 due to υ(CH) aliphatic and absorption of 1490 cm 1 due to nitro group (NO 2 ) all these regions are listed in Table (5). The 1 H-NMR spectra of poly ester -amide (2a, 2f, 2g, 2h) showed singlet signal at (δ8-δ8.3) ppm which was assigned to one proton of -NHCO-group and one singlet signals at (11.3-12) ppm assigned to one protone of tautomeric state and signals at (7.1-6.5) ppm assigned to (δAr-H)all these regions are listed in Table ( 6 ). (CH 2 ) 4 
The third step included the reaction of prepared poly ester-imides (3a-c) was prepared from reaction of poly ester-(N-substituted phenyl) (2a-c) amides with Benzoyl chloride in NaOH .Structure of these polymers (3a-c) were confirmed by physical properties which are listed in Table ( 2) The FTIR Spectra showed stretching band at (1750-1728) cm -1 for ester carbonyl (C=O),(1670-1635) cm -1 for imide carbonyl (C=O) and showed the disappearance of (NH)bond in some prepared polymers and the (N-H) bond decreased in the other prepared polyimides all these regions are listed in Table (5) . The poly [vinyl (N-npropyl methyl imidyl) adipate] 3j was prepared from reaction of poly [vinyl (N-n-(propyl)amido adipate] 2j with acetyl chloride and refluxed for 6hr. in DMF. The physical property of this compound was list in Table ( 2). And the solubilities of all prepared compounds are listed in Table (3 
